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(57)  Aninduction heater may comprise a base, a plu-
rality of first solids of ferromagnetic or ferrimagnetic ma-
terial and a first coil having a plurality of wire windings.
The solids have a prescribed shape and are provided to
have a prescribed arrangement on the base, and the first
coil has a prescribed shape, and the first coil is provided
over at least portions of the plurality of solids. A second
coil may be provided within the first coil and spaced apart
from the first coil. The second coil cross over at least
portions of the plurality of first solids. A plurality of second

A cooking device having an induction heating element

solids of ferromagnetic or ferrimagnetic material may be
formed parallel to each other, and contact at least one
of the first solids. The induction heater may also include
a plurality of third solids of ferromagnetic or ferrimagnetic
material, a third coil having a plurality of wire windings
and a fourth coil. The third solids, the third coil and the
fourth coil have the same shape and arrangement as the
first solids, the first coil and the second coil, respectively,
and the first and third coils are separated from each other
by a prescribed distance.
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Description
BACKGROUND
1. Field

[0001] The presentdisclosure relatesto a cooktop hav-
ing an induction heating element.

2. Background

[0002] A stovetop or a cooktop cooker may be a home
appliance having heating elements designed for the pur-
pose of heating items such as food or liquid, and the
cooker heats the item by using heat sources such as gas
and electricity. An electric cooker using electricity in-
cludes a heating member. The heating member may in-
clude an induction heating heater or element that cooks
food by using heat generated from an eddy current loss
and a hysteresis loss which are generated as an alter-
nating magnetic field is applied to a cooking container.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The embodiments will be described in detail
with reference to the following drawings in which like ref-
erence numerals may refer to like elements wherein:
[0004] Figure 1is an exploded perspective view show-
ing a cooker such as a cooktop or stovetop according to
a first embodiment.

[0005] Figure 2 is a detailed plan view of the induction
heating element and/or induction heater according to the
first embodiment illustrated in Figure 1.

[0006] Figure 3 is a detailed plan view of the induction
heating element and/or induction heater according to a
second embodiment.

[0007] Figure 4 is a detailed plan view of the induction
heating element and/or induction heater according to a
third embodiment.

[0008] Figure 5is a detailed plan view of the induction
heating element and/or induction heater according to a
fourth embodiment.

[0009] Figure 6 is detailed a plan view showing an ar-
rangement of the ferromagnetic or ferrimagnetic material
of the induction heating element and/or induction heater.
[0010] Figure 7 is a detailed plan view showing an ar-
rangement of the ferromagnetic or ferrimagnetic material
of the induction heating element and/or induction heater.

DETAILED DESCRIPTION

[0011] Figure 1 shows a cooker e.g., a stovetop or
cooktop, and Figure 2 shows a detail plan view of the
induction heating element and/or induction heater the
first embodiment. The cooker may make up the top of
the stove or may be built into a countertop. Further, a
gas burner may be used instead of an electric heater.

[0012] Referring to Figures 1 and 2, a cooker includes
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a case 110, an electric heater 120, an induction heater
130, a power supply unit 140, an inverter 150, a control
unit 160 and an upper plate 170. Various parts, such as
the electric heater 120 and the induction heating heater
130, may be installed in the case 110. The case 110 may
be insulated to prevent the heat of the electric heater 120
and/or the induction heater 130 from escaping.

[0013] The electric heater 120 may be provided in an
inner rear end of the case 110. Since heat is generated
by resistance heat of the electric heater 120, it is possible
to cook food using a cooking container or vessel made
of a non-metal or non-magnetic material, for example, a
cooking container made of a ceramic material or a glass
material. The electric heater 120 may include a heating
member 121 to generate heat through electricity, and an
insulator 123. The insulator 123 serves to prevent heat
ofthe heating member 121 from transferring into the case
110. A spring for damping impact is provided between a
bottom of the case 110 and a lower surface of the insu-
lator 123. Alternatively, a gas burner may be used rather
than the electric heater.

[0014] In induction cooking, heat is generated in two
ways. In magnetic hysteresis, the rapidly oscillating mag-
netic field created via inductor coil when AC power is
applied causes power in the magnetic field to be convert-
ed to heat in the magnet base of the cooking vessel due
to hysteresis. The amount of heat produced is propor-
tional to the area of the hysteresis loop. This source of
heat may be typical 7% or less, and gives thereof a small
amount of heat.

[0015] The primary source of heat is the current pro-
duced by the electric field (known as eddy current). The
current has it greatest value in the base of the cooking
vessel, and gradually decrease with a rate dependent on
frequency and material properties (relative permeability
and election conduction). When the current amplitude
has decreased e! or 37% of its start value, its distance
is called the skin depth. If the skin depth is one further of
the thickness of the base of the cooking vessel, almost
all eddy current has transformed to heat (e.g., 97%). The
heat from the cooking vessel is transferred to the food
by conduction, but very little heat is transferred to the
actual cooktop.

[0016] The induction heater 130 includes a coil base
131, an inductor coil 133, a plurality of solids 137 of fer-
romagnetic or ferrimagnetic material and a mica sheet
139. The ferromagnetic material may be ferrites or alpha
iron (a-Fe). The ferrimagnetic material may be YIG (yt-
trium iron garnet) and ferrites composed of iron oxide
and other elements such as aluminum, cobalt, nickel,
manganese and zinc.

[0017] The inductor coil 133, the solids 137 and the
mica sheet 139 are located on the coil base 131. It may
be provided in an inner front end of the case 110. The
inductor coil 133 is installed on the coil base 131, and
the inductor coil generates the alternating or oscillating
magnetic field. The inductor coil 133 includes an outer
coil 134 and an inner coil 135, as shown in Figure 2. The
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outer coil 134 in the first embodiment may be formed as
a closed curve having two (2) straight portions 134A and
two (2) curved portions 134B, and coils are wound for
several times. The straight portions 134A may extend
parallel to each other. The curved portions 134B may be
formed as a semicircle having the same diameter, and
both ends of the curved portions 134B may be connected
to both ends of the straight portions 134A.

[0018] The outer coil 134 may be symmetrical around
a symmetric point P1. The outer coil 134 may be sym-
metrically arranged around a symmetric axis extending
perpendicular to the straight portions 134A between the
adjacent curved portions 134B. The outer coils 134 may
be adjacently arranged in order to sufficiently transfer the
alternating or oscillating magnetic field to a space be-
tween the inductor coils 133. This allows the cooking con-
tainer in excess of the range of inductor coil 133, e.g., a
portion corresponding to the space between the inductor
coils 133 of the cooking container positioned along the
adjacentinductor coils 133 to be heated by the alternating
or oscillating magnetic field.

[0019] According to this embodiment, any one of the
respective curved portions 134B of the outer coil 134 may
be arranged adjacently to the symmetric axis A. The outer
coil 134 may be positioned so that any one of the respec-
tive curved portions 134B is spaced apart at a specific
interval, e.g., distance D. The distance D may be 1 mm
~3 mm.

[0020] Aninner coil 135 may be disposed inside of the
outer coil 134. The inner coil 135 may be formed by wind-
ing the wire several times in a shape of circle having a
center P2 which may coincide with the symmetric point
P1 of the outer coil 134. The coil constituting the inner
coil 135 may be wound in the same direction as the outer
coil 134. This may prevent the alternating or oscillating
magnetic field formed in the inner coil 135 from being
opposite to the alternating or oscillating magnetic field
formed in the outer coil 134. The inner coil 135 may be
substantially disposed with the outer coil 134.

[0021] The solid 137 of ferromagnetic or ferrimagnetic
may serve to diffuse the alternating or oscillating mag-
netic field generated in the inductor coil 133. A solid 137
may radially extended from the center point of the outer
coil 134. An end of the solid 137 may extend beyond the
outer periphery of the outer coil 134. The solid 137 may
be disposed between the coil base 131 and the inductor
coil 133. The alternating or oscillating magnetic field is
sufficiently transferred into a space between adjacent in-
ductor coils 133 by the outer coils 134 and the solid 137
which are adjacently arranged.

[0022] The mica sheet 139 may be provided between
the inductor coil 133 and the solid 137. The mica sheet
139 may prevent heat generated by the cooking vessel
seated on top of the upper plate 170 based on the oscil-
lating magnetic field by the induction coil 133 from trans-
ferring to the solid 137.

[0023] The power supply unit 140 and the inverter 150
supply the AC power source having a predetermined fre-
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quency to the inductor coil 133, e.g., the outer coil 134
and the inner coil 135. A controller 160 may be used to
control the operation of the cooker. The controller 160
may be provided in the inner front end of the case 110
and adjacently arranged to the induction heater 130.
[0024] The upper plate 170 may be connected to the
upper portion of the case 110, thereby substantially clos-
ing the inside of the case 110. The cooking container or
vessel is seated on a top of the upper plate 170, the heat
generated in the electric and induction heating heaters
120, 130 is transferred to the cooking container via the
upper plate 170. On the upper plate 170, a plurality of
markings or identification 171a-171d corresponding to
the electric and induction heating heaters 120, 130 is
provided to align the cooking container.

[0025] A user may place the cooking container on the
induction heating heater 130 using the seat portion 171a
of the upper plate 170. If the cooking container is rela-
tively bigger than the inductor coil 133, the cooking con-
tainer is seated along the seat portions 171a and 171b
corresponding to the adjacent inductor coils 133.
[0026] If the user inputs the operation signal by oper-
ating the control unit 160, the power source supplied from
the power supply unit 140 by the inverter 150 is supplied
to the inductor coil 133 as an AC power source having a
predetermined frequency. The cooking container is heat-
ed by the resistance heat due to eddy current and by the
heat due to hysteresis loss, as the alternating or oscillat-
ing magnetic field generated in the inductor coil 133, e.g.,
the outer and inner coils 134, 135, and the heat is trans-
ferred to the item to be heated.

[0027] The outer coils 134 are adjacently arranged to
each other, and the alternating magnetic field generated
in the outer and inner coils 134, 135 is extended to the
space between the induction heating heaters 130 by the
solids 137. The cooking container, seated on the top of
the upper plate 170 corresponding to the space between
the induction heaters 130, is also heated, and thus, the
food may be more efficiently cooked.

[0028] Figure 3 shows an induction heater according
to a second embodiment, and Figure 4 shows an induc-
tion heater according to a third embodiment. As shown
in Figures 3 and 4, the inductor coils 233, 333 may include
outer coils 234, 334 and inner coils 235, 335. Circle cent-
ers P4, P6 of the inner coils 235, 335 may be disposed
inside of the outer coils 234, 334 and they may be spaced
apart from the symmetric points P3, P5 at a predeter-
mined interval.

[0029] Inthe second embodiment, the circle center P4
of the inner coil 235 may be eccentric or offset to the
symmetric point P3 of the outer coil 234 in an opposite
direction to the symmetric axis A of the adjacent outer
coils 234. In the third embodiment, the circle center P6
of the inner coil 335 may be eccentric or offset to the
symmetric point P5 of the outer coil 334 in a direction
toward the symmetric axis A of the adjacent outer coils
334.

[0030] In the second embodiment, the relatively in-
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creased alternating or oscillating magnetic field may be
generated in the area of the inductor coil 233, which is
spaced apart from the symmetric axis A. The food may
be more efficiently cooked by using the relatively small
cooking container, e.g., the cooking container corre-
sponding to the size of the inductor coil 233. In the third
embodiment, the relatively increased alternating or os-
cillating magnetic field may be generated in the area be-
tween adjacent the inductor coil 333, which is adjacently
arranged to the other inductor coil, e.g., the area which
is adjacently arranged to the symmetric axis A. The food
or item to be heated is more efficiently cooked or heated
by using the relatively large cooking container, e.g., the
cooking container more than the size of the inductor coil
333.

[0031] Figure 5 shows an induction heater according
to a fourth embodiment, and Figure 6 shows a solid of
ferrimagnetic or ferromagnetic material according to the
fourth embodiment. An outer coil 434 and an inner coil
435 of an inductor coil 433 may be formed in an circular
shape having the same circular center as the center point
P7 of the same inductor coil 433. The inner coil 435 may
be substantially disposed within of the outer coil 434,
since the diameter of the outer coil 434 is relatively great-
er than that of the inner coil 435.

[0032] Referring to Figure 6, according to this embod-
iment, the solids of ferrimagnetic or ferromagnetic mate-
rial 437 for magnifying the alternating or oscillating mag-
netic field of the inductor coil 433 may include a radial
portions 437A, 437E-437H, shorter portion 437C and an
extended portions 437B, 437D. The plurality of portions
437A-437H radially extended from the center point P7
so that they may be spaced apart at a predetermined
central angle. The radial portions 437A, 437E-437H may
extend until the portions cross the outer coil 434, and an
end of each radial portion 437A, 437E-437H may extend
beyond an outer periphery of the outer coil 434. The ex-
tended portions 437B, 437D may extend further than the
radial portions 437A,437E-437H, and may extend further
than the outer coil 434 in a radial direction. The radial
portion 437C disposed on the line L and provided to ad-
jacent inductor coil 433, may be shorter than portions
437A, 437E-437H.

[0033] The alternating or oscillating magnetic field is
diffused into a space between the adjacent inductor coils
433, where the alternating or oscillating magnetic field of
the inductor coil 433 is not easily transferred, via the ex-
tended portions 437B, 437D. Therefore, the food may be
more efficiently cooked by using the relatively large cook-
ing container which is out of the range of the inductor coil
433.

[0034] Figure 7 shows an arrangement of the portions
of ferromagnetic or ferrimagnetic material in accordance
with another embodiment. A plurality of radial portions
537A-537H and a plurality of bridge portions 5371-537L
may be provided. The radial portions 537A-537H may
radially extend from the center point P7 so that they are
spaced apart at a predetermined central angle. The
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bridge portions 5371-537L may connect with ends of the
radial portions 537F, 537H, which are radially extended
to the space between the adjacent inductor coils, to each
other. The radial portions 537F-537H may be shorter
than radial portions 537A-537E. The bridge portions
5371-537L may be disposed parallel to a line, which align
with center points P7 of the adjacent inductor heaters.
[0035] The alternating or oscillating magnetic field may
be more efficiently transferred into the space between
the inductor coils by the bridge portions 5371-537L. The
food in the relatively large cooking container which is
greater than the inductor coil may be more efficiently
cooked, since the alternating magnetic field is more effi-
ciently transferred into the space between the inductor
coils by the bridge portions 5371-537L.

[0036] The inductor coils may be adjacently arranged
to each other so that they are space apart at a minimum
distance D. The alternating or oscillating magnetic field
is diffused into the space between the inductor coils by
solids(s) or portions(s). Food or items to be heated may
be more efficiently cooked or heated by using a relatively
large cooking container which is out of the range of the
inductor coil, i.e. the cooking container, disposed along
the adjacentinductor coils. The alternating magnetic field
may be diffused into the area, where the adjacent induc-
tor coils are spaced apart, by extended portions. it may
be possible to cook food or items more efficiently using
a relatively small cooking container corresponding to the
range of the inductor coil.

[0037] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,"
etc., means that a particular feature, structure, or char-
acteristic described in connection with the embodiment
is included in at least one embodiment of the invention.
The appearances of such phrases in various places in
the specification are not necessarily all referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with
any embodiment, it is submitted that it is within the pur-
view of one skilled in the art to effect such feature, struc-
ture, or characteristic in connection with other ones of
the embodiments.

[0038] A cooker embodiment may include: a coil base;
a plurality of inductor coils generating an alternating cur-
rent magnetic field and provided on the coil base; and a
plurality of ferrites to transfer the alternating current mag-
netic field of the inductor coils and provided on the coil
base, wherein in a space between the inductor coils, the
inductor coils are adjacently arranged to each other or
the alternating current magnetic field is transferred by
the ferrites. The inductor coils are respectively formed
as a plane curve, which are adjacently arranged to each
other. At least some of the ferrites is extended into a
space between the inductor coils.

[0039] A cooker embodiment may include: a coil base;
a plurality of inductor coils, which are provided with outer
coils adjacently arranged to each other and inner coils
disposed inside of the respective outer coils, generating
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an alternating current magnetic field and provided on the
coil base; and a plurality of ferrites transferring the alter-
nating current magnetic field of the inductor coils and
provided on the coil base in an overlapped manner with
the inductor coils, wherein in a space between the induc-
tor coils, the outer coils are adjacently arranged to each
other or the alternating current magnetic field is trans-
ferred by the ferrites. The inner coil is disposed inside of
the outer coil so that it is adjacently arranged to the other
outer coils. The inner coil is disposed inside of the outer
coil so that they are spaced apart from the other outer
coil. Some of the ferrites is extended outside of the outer
coils and provided in the space between the inductor
coils.

[0040] A cooker embodiment may include a coil base;
a plurality of inductor coils generating an alternating cur-
rent magnetic field and formed as a plane curve having
at least one long side and short side and provided on the
coil base in an adjacently located relationship to each
other; and a plurality of ferrites transferring the alternating
current magnetic field of the inductor coils and provided
on the coil base. The inductor coils are spaced apart in
arange of 1 mm~3 mminordertoinsulate therebetween.
The inductor coils are formed as a closed curve having
2 straight portions and 2 curved portions which connect
both ends of the straight portions to each other.

[0041] A cooker embodiment may include a coil base;
a plurality of inductor coils which are provided with outer
coils provided on the coil base, and with inner coils pro-
vided on the coil base corresponding to an inside of the
outer coils; and a plurality of ferrites transferring an al-
ternating current magnetic field of the inductor coils and
provided on the coil base, wherein the inductor coils are
provided on the coil base such that the respective outer
coils are adjacently arranged to each other. The outer
coils are formed as a closed curve having 2 straight por-
tions and 2 curved portions which connect both ends of
the straight portions to each other. The outer coils are
respectively formed as a closed curve having a symmet-
ric center, and the inner coils are formed as a circle shape
having the same circle center as a center point of the
outer coil. The outer coils are respectively formed as a
closed curve having a symmetric center, wherein the out-
er coils, which are adjacently arranged to each other, are
provided on the coil base symmetrically about a straight
line between the outer coils, and wherein the inner coils
are respectively disposed inside of the outer coils such
that they have a circle center spaced apart from the sym-
metric point of the outer coils.

[0042] A cooker may include a coil base; a plurality of
inductor coils generating an alternating current magnetic
field and provided on the coil base in an adjacently lo-
cated relationship to each other; and a plurality of ferrites
transferring the alternating current magnetic field of the
inductor coils to a space between the adjacent inductor
coils. The ferrite is a radial ferrite of which a plurality of
ferrites are radially extended from the center point, and
wherein the some of the radial ferrite which is extended
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into a space between the adjacent inductor coils is an
extended ferrite which is further extended out of the in-
ductor coils.

[0043] A cooker embodiment may include a coil base;
a plurality of inductor coils generating an alternating cur-
rent magnetic field and provided on the coil base in an
adjacently located relationship to each other; and a fer-
rite, which is provided with a plurality of radial ferrites
extending to a space between the adjacent inductor coils
and at least one bridge ferrite connecting some of the
radial ferrites radially extending to a space between the
adjacent inductor coils, transferring the alternating cur-
rent magnetic field of the inductor coils to a space be-
tween the adjacent inductor coils and provided on the
coil base. The inductor coils comprise an outer coil pro-
vided on the coil base; and an inner coil provided on the
coil base corresponding to the inside of the outer coil.
[0044] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, var-
ious variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to
variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art. Further, the teaching of
the induction heater or induction heating element may
be applicable to other areas other than home appliances.
Further, the entire cooktop may comprise induction heat-
ers without electric heaters or gas burners. Many config-
urations for different heaters are possible. Further, the
solids or portions of ferromagnetic or ferromagnetic ma-
terial may have shapes other than a rectangle or polyg-
onal shape.

Claims
1. Aninduction heater comprising:

a base;

a plurality of first solids of ferromagnetic or fer-
rimagnetic material, the solids have a prescribed
shape and are provided to have a prescribed
arrangement on the base; and

afirst coil having a plurality of wire windings, the
first coil has a prescribed shape, the first coil is
provided over at least portions of the plurality of
solids.

2. Theinduction heater of claim 1, wherein the plurality
of solids have arectangular shape, and are arranged
to radially extend outward the first coil, and cross the
first coil.
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The inductor heater of claim 2, wherein each end of
the plurality of solids extend beyond the outer pe-
riphery of the first coil.

The inductor heater of claim 1, wherein a prescribed
number of solids are at least one of longer or shorter
than others.

The inductor heater of claim 3, wherein from a middle
reference point of the first coil, the first coil and the
plurality of first solids have symmetry.

The inductor heater of claim 1, further comprising a
second coil provided within the first coil and spaced
apart from the first coil, and the second coil cross
over at least portions of the plurality of first solids.

The inductor heater of claim 6, wherein the second
coil has circular shape, and the first coil has an oval
shape.

The inductor heater of claim 7, wherein a middle ref-
erence point of the second coil is offset from a middle
reference point of the first coil.

The inductor heater of claim 1, further comprises a
plurality of second solids of ferromagnetic or fer-
rimagnetic material, the second solids are formed
parallel to each other, and contact at least one of the
first solids.

The inductor heater of claim 1, 2, 3, 4, 5 or 9, further
comprising:

a plurality of third solids of ferromagnetic or fer-
rimagnetic material; and

a third coil having a plurality of wire windings,
wherein

the third solids and third coil have the same
shape and arrangement as the first solids and
the first coil, respectively, and the first and third
coils are separated from each other by a pre-
scribed distance.

The inductor heater of claim 6, 7, or 8, further com-
prising:

a plurality of third solids of ferromagnetic or fer-
rimagnetic material; and

a third coil having a plurality of wire windings;
and

a fourth coil, wherein

the third solids, the third coil and the fourth coil
have the same shape and arrangement as the
first solids, the first coil and the second cail, re-
spectively, and the first and third coils are sep-
arated from each other by a prescribed distance.
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Amended claims in accordance with Rule 137(2)
EPC.

1. An induction heater comprising:

a base (131);

a plurality of first solids of ferromagnetic or fer-
rimagnetic material (137, 437), the solids having
a prescribed shape and being provided to have
a prescribed arrangement on the base (131);
and

a plurality of inductor coils (133, 233, 333, 433)
provided over at least portions of the plurality of
solids, each inductor coil (133, 233, 333, 433)
including a first coil (134, 234, 334, 434) having
a plurality of wire windings,

wherein each first coil includes at least one curved
portion, and curved portions are adjacently arranged
in order to sufficiently transfer an alternating or os-
cillating magnetic field to a space between the
curved portions.

2. The induction heater of claim 1, wherein the plu-
rality of solids have a rectangular shape, and are
arranged to radially extend outward the first coil, and
cross the first coil.

3. The inductor heater of claim 2, wherein each end
of the plurality of solids extend beyond the outer pe-
riphery of the first coil.

4. The inductor heater of claim 1, wherein a pre-
scribed number of solids are at least one of longer
or shorter than others.

5. The inductor heater of claim 3, wherein from a
middle reference point of the first coil, the first coil
and the plurality of first solids have symmetry.

6. The inductor heater of claim 1, wherein each in-
ductor coil (133, 233, 333) includes a second caoll
provided in an inner side of the first coil and spaced
apart from the first coil.

7. Theinductor heater of claim 6, wherein the second
coil has a circular shape, and the first coil has an
oval shape.

8. The inductor heater of claim 7, wherein a middle
reference point of the second coil is offset from a
middle reference point of the first coil.

9. The inductor heater of claim 1, further comprising
a plurality of second solids of ferromagnetic or fer-
rimagnetic material, the second solids being formed
parallel to each other, and contacting at least one of
the first solids.
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10. The inductor heater of claim 1, 2, 3, 4, 5 or 9,
wherein the first coil includes two straight portions
and two curved portions, and the straight portions
may extend parallel to each other.
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